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an edge light system, which constitutes a liquid crystal display 
device used as a display section in a notebook-type personal 
computer, liquid crystal television, cellular phone, PDA, or the 
like, and to an optical deflector element used in the light 
10 source device, and particularly to improvement in an optical 

deflector element arranged in the light-emitting face side of a 
light guide. 

Background Art 

15 In recent years, color liquid crystal display devices have 

been used widely in various fields, as monitors for portable 
notebook-type personal computers, ordinary personal computers, 
and the like or as display sections in liquid crystal 
televisions, video-integrated liquid crystal televisions, 

20 cellular phones, PDAs, and the like. In accordance with 

increase of data processing volumes, diversification of needs, 
compatibility with multimedia, and the like, developments have 
been eagerly made to achieve liquid crystal display devices 
having a larger screen size and higher resolution, 

25 A liquid crystal display device is basically constituted by 

a backlight part and a liquid crystal display part. The 
backlight part is of a directly under light system in which a 
primary light source is provided directly under the liquid 
crystal display part or of an edge light system in which a 
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primary light source is provided so as to face a side end face 
of a light guide. From the viewpoint of miniaturization of the 
liquid crystal display device, the edge light systsm is used 
frequently. 

5 In recent years, there has been a display device having a 

relatively small screen size and a relatively narrow range of 
viewable direction, e.g., a liquid crystal display device used 
as a display part of a cellular phone ♦ This display device uses 
such a backlight part of the edge light system that narrows as 

10 much as possible the spread angle of light flux emitted from the 
screen to emit light concentrated on a required angular range, 
in order to utilize effectively the amount of light generated 
from a primary light source, from the viewpoint of reduction in 
power consumption. 

15 JP (A) -2001^143515 has proposed use of a prism sheet in a 

light source device which is used in a display device having a 
limited range of viewable direction and emits light concentrated 
on a relatively narrow range to raise utilization efficiency of 
the amount of light emitted from a primary light source and to 

20 reduce power consumption. The prism sheet has prism formed 
surfaces on both sides and is disposed adjacent to a light 
emitting face of a light guide. In this double-sided prism 
sheet, plural elongated prisms extending in parallel to each 
other are formed on each of a light incoming surface as one 

25 prism formed surface and a light outgoing surface as another 
prism formed surface. The directions of the elongated prisms 
are arranged to coincide with each other between the light 
incoming surface and the light outgoing surface, and the 
elongated prisms formed on both sides are provided at 
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corresponding positions. As a result of this, light which is 
emitted from the light emitting face of the light guide so as to 
have a distribution within an appropriate angular range with a 
peak in a direction inclined to the light emitting face f is let 
5 enter from one prism face of the light incoming surface of the 
prism sheet and is internally reflected by another prism face 
thereof. Further, the light is subjected to refraction by the 
elongated prisms on the light outgoing surface, to concentrate 
and emit the light in required directions within a relatively 

10 narrow range. 

According to this kind of light source device, concentrated 
emission within a narrow angular range is possible. However, 
the plural elongated prisms formed in parallel to each other on 
both sides of the prism sheet used as an optical deflector 

15 element need to be arranged such that the directions of 

elongated prisms are matched with each other and the elongated 
prisms are provided at positions corresponding to each other 
between the light incoming surface and light outgoing surface. 
Molding of these parts is therefore complicated. 

20 On the other side, JP (A) -10-254371 has proposed improvement 

in luminance in the normal direction of a prism sheet. The 
improvement is achieved by setting the inclination angle of one 
prism face to 4.7 to 5.7 degrees with respect to the normal 
direction of the prism sheet, as well as setting the inclination 

25 angle of another prism face to 34.2 to 35 degrees with respect 
to the normal direction of the prism sheet, wherein the one 
prism face and the another prism face constitute an elongated 
prism of the prism sheet. However, in this kind of prism sheet 
in which the inclination angle of one prism face of elongated 



'05 09/01 11:34 FAX 03 3431 1205 WftttMtftifs * Morgan Lewis 1004/010 



- 4 - 

prism to the normal direction of the prism sheet is thus 
extremely small, the apex angle of the elongated prism is as 
small as 40 degrees or so. Consequently, such a fine prism 
shape is difficult to mold, and black stripes are observed on 
5 the basis of "deformation" at top edges of the elongated prisms 
if such a prism is used to construct a light source device. 
Thus, there has been a problem in quality level as a light 
source . 

In addition, for the purpose of improving resistance 
10 against scratch damages at top edges of elongated prisms without 
causing a great deterioration in luminance, JP (A) -2001-343507 
has proposed formation of flat parts parallel to sheet planes at 
top edges of the elongated prisms of the prism sheet. If a 
prism sheet in which flat parts parallel to sheet planes are 
15 formed at top edges of the elongated prisms is used to construct 
a light source device, occurrence of black stripes caused by 
"deformation' 7 of top edges of the elongated prisms can be 
suppressed to some extent. However, there is a problem that the 
contact area between a light guide and the prism sheet increases 
20 to thereby cause sticking followed by occurrence of a Moire 

pattern or deterioration in luminance for a light source device. 

Disclosure of the Invention 

An object of the present invention is to provide a light 
25 source device with high luminance and high quality, which is 
constituted with use of an optical deflector element such as a 
prism sheet or the like, by suppressing occurrence of a problem 
of black stripes caused by "deformation" of top edges of 
elongated prisms of the optical deflector element, without 



'05 09/01 11:34 FAX 03 3431 1205 tt^M^tfs * Morgan Lewis 1 005/010 

- 5 - 

lowering luminance* 

According to the present invention, to achieve the object 
as described above, there is provided an optical deflector 
element comprising: a light incoming surface into which light 
5 enters; and a light outgoing surface which is positioned on a 
side opposite to the light incoming surface and from which the 
light is emitted, wherein plural elongated prisms are arrayed in 
parallel with each other on the light incoming surface, and each 
of the elongated prisms is constituted by a top end flat face 
10 having an inclination angle of 1 to 50 degrees and positioned at 
a top end part of the elongated prism, a first prism face 
positioned on one side of the top end flat face, and a second 
prism face positioned on another side of the top end flat face. 

In the present invention, the top end flat face may have a 
15 size of CK008P to 0.088P in a cross section perpendicular to an 
elongated direction of the elongated prism where P is pitch of 
the elongated prism. 

In the present invention, at least one of the first and 
second prism faces may be constituted by a convex curve face. 
20 In the. present invention, at least one of the first and second 
prism faces may be constituted by plural faces, and each of the 
plural faces may be constituted by a flat face or convex curve 
face, in the present invention, the plural faces may include a 
flat face adjacent to the top end flat face, and a convex curve 
25 face adjacent to the flat face. 

In the present invention, the convex curve face may have a 
cross-section perpendicular to the elongated direction of the 
elongated prism, the cross-section having an arc-like shape. In 
the present invention, a ratio r/P of a curvature radius r of 
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the convex curve face to the pitch P of the elongated prisms may 
be 2 to 50. In the present invention, the prism face 
constituted by the convex curve face, or any of the first and 
second prism faces that is constituted by plural faces may have 
5 a ratio d/P of a maximum distance d between the prism face and a 
virtual plane connecting a top edge and a bottom edge to the 
pitch P of the elongated prisms, the ratio d/P being 0.1 to 5 %. 

According to the present invention, to achieve the object 
as described above, there is also provided a light source device 

10 comprising: a primary light source; a light guide having a 

light-incident face into which light emitted from the primary 
light source enters , and a light-emitting face from which guided 
light is emitted; and the above-described optical deflector 
element provided adjacent to the light guide on a side of the 

15 light-emitting face thereof. 

In the present invention, an inclination angle of the top 
end flat face of the optical deflector element may be an angle 
at which peak light in light emitted from the light -emitting 
face of the light guide does not enter into the optical 

20 deflector element through the top end flat face of the optical 
deflector element. In the present invention, the peak light may 
be emitted from the light-emitting face in a direction at an 
angle of 10 0 to 40 0 with respect to the light-emitting face. 
In the present invention, the first prism face of the elongated 

25 prism may be positioned closer to the primary light source than 
the second prism face, the first prism face may be constituted 
by a flat face, the second prism face may be constituted by a 
convex curve face or plural faces, and each of the plural faces 
may be constituted by a flat face or a convex curve face. 
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Brief Description of the Drawings 

FIG, 1 is a schematic perspective view showing a light 
source device according to the present invention; 
5 FIG. 2 is a partial cross-sectional view schematically 

showing a shape of elongated prisms of an optical deflector 
element according to the present invention; 

FIG. 3 is a partial cross-sectional view schematically 
showing a shape of elongated prisms of an optical deflector 
10 element according to the present invention; 

FIG- 4 is a schematic perspective view showing a light 
source device according to the present invention; and 

FIG- 5 is a diagram explaining emitted-light distribution 
of a light diffusion element. 

15 

Best Mode For Carrying Out the Invention 

Hereinafter, embodiments of the present invention will be 
described with reference to the drawings. 

FIG, 1 is a schematic perspective view showing an 

20 embodiment of a light source device according to the present 
invention. As shown in FIG. 1, the light source device of the 
present invention is constituted by: a light guide 3 having at 
least one side end face as a light -incident face 31, and a face 
substantially perpendicular to the light-incident face 31 , as a 

25 light-emitting face 33; a primary light source 1 facing the 

light-incident face 31 of the light guide 3 and covered with a 
light source reflector 2; an optical deflector element 4 
provided on the light-emitting face of the light guide 3 so as 
to be adjacent thereto; a light diffusion element 6 provided on 
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a light outgoing surface 42 of the optical deflector element 4 
so as to face the light-emitting face 42; and a light reflection 
element 5 provided on a back face 34 of the light guide 3 
opposite to the light-emitting face 33 so as to face the back 
5 face 34. 

The light guide 3 is provided in parallel with the XY plane 
and forms a rectangular plate-like shape as a whole. The light 
guide 3 has four side end faces. Among these side end faces, at 
least one side end face of a pair of side end faces parallel to 

10- the YZ plane functions as the light-incident face 31. The 
light-incident face 31 is provided so as to face the primary 
light source 1. Light emitted from the primary light source 1 
enters into the light guide 3 through the light-incident face 31. 
In the present invention, for example, another primary light 

15 source may be provided to face another side end face, e.g., 
another side end face 32 on the side opposite to the light- 
incident face 31. 

Two major faces substantially perpendicular to the light- 
incident face 31 of the light guide 3 are positioned 

20 substantially in parallel with the XY plane. One of the major 
surfaces (the upper one in the figure) functions as the light- 
emitting face 33. On at least one of the light-emitting face 33 
and the back face 34, a directive light-emitting functional 
structure formed of a rough surface, or a directive light - 

25 emitting functional structure formed of an elongated lens formed 
surface in which a number of elongated lenses such as elongated 
prisms, elongated lenticular lenses , V-shaped grooves, or the 
like are formed are provided. In this manner, while guiding 
light entered through the light -incident face 31 inside the 
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light guide 3, light having directivity in emission-light 
distribution in the plane (XZ plane) perpendicular to the light- 
incident face 31 and light-emitting face 33 is emitted from the 
light-emitting face 33. Where a is an angle between the 
5 direction of peak light corresponding to a peak of the emission- 
light distribution in the XZ plane and the light-emitting face 
33, this angle a should preferably be 10 to 40 degrees, and the 
full width at half maximum of the emission-light distribution 
should preferably be 10 to 40 degrees . 

10 From the viewpoint of improving uniformity of luminance 

within the light -emitting face 33, it is preferred that the 
rough surface or elongated lens formed surface formed on the 
light guide 3 have an average inclination angle 8a according to 
IS04287/1-1984, which ranges from 0*5 to 15 degrees. More 

15 preferably, the average inclination angle 9a ranges from 1 to 12 
degrees, and much more preferably, the angle 9a ranges from 1.5 
to 11 degrees. This is because, if the average inclination 
angle 9a is smaller than 0.5 degrees, the amount of light 
emitted from the light guide 3 tends to be too small to obtain 

20 sufficient luminance. Otherwise," if the average inclination 

angle 0a exceeds 11 degrees, a large amount of light is emitted 
near the primary light source 1, so that light attenuates 
conspicuously in the X direction in the light -emitting face 33. 
Therefore, the uniformity of luminance in the light-emitting 

25 face 33 tends to decrease. Since the average inclination angle 
8a of the rough surface or elongated lens formed surface is thus 
set within the range of 0.5 to 15 degrees, light having an 
emission characteristic of such strong directivity as described 
below can be emitted from the light guide 3. Of the light 
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having such strong directivity, the angle a of peak light in the 
emission-light distribution of light emitted from the light- 
emitting face 33 falls within a range of 10 to 40 degrees, and 
the full width at half maximum of the emission-light 
5 distribution in the XZ plane vertical to both the light-incident 
face 31 and the light-emitting face 33 falls within a range of 
10 to 40 degrees. The emission direction thereof can be 
efficiently deflected by the optical deflector element 4. Thus, 
a surface or planar light source device having high luminance 

10 can be provided* 

An optimal range of this average inclination angle 6a 
should preferably be set in accordance with the ratio (L/t) 
between thickness (t) of the light guide 3 and length (L) in the 
direction in which incident light is propagated. That is, if a 

15 light guide 3 having the ratio L/t of about 20 to 200 is used, 
the average inclination angle 9a should preferably be 0.5 to 7.5 
degrees, more preferably be in a range of 1 to 5 degrees, and 
much more preferably be in a range of 1.5 to 4 degrees. If a 
light guide 3 having the ratio L/t of about 20 or less is used, 

20 the average inclination angle 9a should preferably be 7 to 12 
degrees and more preferably be in a range of 8 to 11 degrees. 

The average inclination angle 9a can be obtained according 
to IS04287/1-1984 by measuring the shape of the rough surface 
with use of a surface roughness meter of a stylus type and by 

25 using the following expressions (1) and (2) from an inclination 
function f(x) obtained where the coordinate in the measuring 
direction is x. L is measured length and Aa is a tangent of the 
average inclination angle 9a. 

Aa = (l/L) J 0 L I (d/dx)f (x) |dx ... (1) 



t 
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-ll- 
Ga = tan" 1 (Aa) ... (2) 

Further, the light guide 3 should preferably have a light 
emission rate which falls in a range of 0.5 to 5%, and this rate 
more preferably falls in a range of 1 to 3%. This is because, 
5 by setting the light emission rate in these ranges, a sufficient 
amount of light emitted from the light guide 3 is ensured so 
that sufficient luminance is obtained, and a large amount of 
light is prevented from being emitted near the primary light 
source 1, so that uniformity of luminance at the light-emitting 

10 face 33 is raised. This is like in the case of the average 
inclination angle 6a of the rough surface or elongated lens 
formed surface formed on the light guide 3. Further, by setting 
the light emission rate within the ranges described above, light 
having an emission characteristic of such strong directivity as 

15 described below can be emitted from the light guide 3* Of the 
light having such strong directivity, the angle a of peak light 
in the emission-light distribution of light emitted from the 
light-emitting face 33 falls within a range of 10 to 40 degrees, 
and the full width at half maximum of the emission-light 

20 distribution in the XZ plane vertical to both the light-incident 
face and the light-emitting face falls within a range of 10 to 
40 degrees. The emission direction thereof can be efficiently 
deflected by the optical deflector element 4. Thus, a surface 
light source device having high luminance can be provided. 

25 In the present invention, the light emission rate of light 

from the light guide 3 is defined as follows. Light intensity 
(Ig) of emitted light at an edge of the light-emitting face 33 

on the light-incident face 31 side and light intensity (I) at 
the position at a distance L from the edge on the light- incident 
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face 31 side satisfies a relationship as expressed by the 
following expression (3) where t is the thickness of the light 
guide 3 (the size in the Z direction) ♦ 
I = I 0 (A/100) [1- (A/100) ]L/t... (3) 
5 The constant A is the light emission rate and is a 

percentage (%) expressing a ratio at which light is emitted from 
the light guide 3 per unit length (equivalent to the thickness t 
of the light guide) of the light-emitting face 33 in the 
direction X perpendicular to the light-incident face 31- The 

10 light emission rate A can be obtained from a gradient obtained 
by plotting a relationship between a logarithm of light 
intensity of light emitted from the light-emitting face 23, on 
the vertical axis, and L/t on the horizontal axis. 

In order to control the directivity of light emitted from 

15 the light guide 3 in a plane (YZ plane) parallel to the primary 
light source 1, on the other major surface which is not provided 
with the directive light-emitting functional structure, an 
elongated lens formed surface where a number of elongated lenses 
each extending in a direction (substantial X direction) 

20 substantially vertical to the light-incident face 31 or at about 
80 to 90 degrees to this face are arrayed should preferably be 
formed. In the embodiment shown in FIG. 1, a rough surface is 
formed on the light-emitting face 33, and an elongated lens 
formed surface consisting of a number of elongated lenses 

25 extending in a direction substantially vertical to the light- 
incident face 31 is formed on the back face 34. In the present 
invention, however, an elongated lens formed surface may be 
formed on the light-emitting face 33 and the back face 34 may be 
a rough surface, contrary to the embodiment shown in FIG. 1. 
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In case of forming elongated lenses on the back face 34 of 
the light guide 3 or on the light-emitting face 33, as shown in 
FIG. 1, the elongated lenses may be elongated prisms, elongated 
lenticular lenses, or V-shaped grooves which extend 
5 substantially in the X direction. Of these elongated lenses, it 
is preferable to use elongated prisms each having a 
substantially triangular cross-sectional shape in the YZ plane. 

In the present invention, in case of forming elongated 
prisms as the elongated lenses on the light guide 3, the apex 

10 angle thereof should preferably be in a range of 70 to 150 

degrees. This is because light emitted from the light guide 3 
can be concentrated sufficiently by setting the apex angle in 
this range, so that luminance of the surface light source device 
can be improved sufficiently. That is, since the apex angle of 

15 the elongated prism is set within this range, it is possible to 
emit concentrated light having the full width at half maximum of 
35 to 65 degrees in the emission-light distribution in the plane 
vertical to the XZ plane and containing peak light so that 
luminance of the surface light source device can be improved, 

20 In case of forming elongated prisms on the light-emitting face 
33, the apex angle should preferably be in a range of 80 to 100 
degrees. Alternatively, in case of forming elongated prisms on 
the back face 34, the apex angle should preferably be in a range 
of 70 to 80 degrees or 100 to 150 degrees. 

25 In the present invention, it is possible to add a directive 

light-emitting function by mixing and dispersing fine light- 
diffusive particles inside the light guide, in place of or in 
conjunction with forming the directive light-emitting functional 
structure on the light emitting face 33 or back face 34 as 
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described above. The light guide 3 is not limited to one having 
the cross-sectional shape as shown in FIG. 1 but it is possible 
to use light guides having various cross-sectional shapes such 
as a wedge-like shape, boat-like shape, and the like. 
5 FIG. 2 is an explanatory view of elongated prisms in the 

optical deflector element 4. The optical deflector element 4 
has two major surfaces* The one of these surfaces that is 
positioned on the side of the light guide 3 functions as a light 
incoming surface 41 while the other surface functions as a light 

10 outgoing surface 42, On the light incoming surface 41, a large 
number of elongated prisms 41A are arrayed in parallel. Each 
elongated prism has a first prism face 44 positioned on the side 
close to the primary light source and a second prism face 45 
positioned on the side far from the primary light source. In 

15 the embodiment shown in FIG. 2, the first prism face 44 consists 
of a flat face, and the second prism face 45 consists of a 
convex curve face. 

In the optical deflector element 4 of the present invention, 
a flat face (top end flat face) 46 is formed at the top end part 

20 of each elongated prism 41A having two prism faces 44 and 45. 
That is, the elongated prism 41A is constituted by the top end 
flat face 46, the first prism face 44 positioned on one side of 
the face 46, and the second prism face 45 positioned on the 
other side thereof. Since the top end flat face 46 is formed at 
_-25 the top end part of each elongated prism, "deformation" of the 

shape of the top end of the elongated prism 41A can be prevented 
when the optical deflector element 4 is mounted on the light 
guide 3. Accordingly, it is possible to provide a high-quality 
light source device free from occurrence of black stripes (or 
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black lines) which may caused by the "deformation". In the 
present invention, an inclination angle b of the top end flat 
face 46 relative to the elongated prism formed plane (i.e., the 
plane corresponding to the bottom face of the elongated prism 
5 41A) 43 is set within a range of 1 to 50 degrees. As a result 
of this, occurrence of Moire pattern due to sticking of the 
optical deflector element 4 and the light guide 3 to each other 
can be suppressed, and lowering of luminance due to provision of 
the top end flat face 46 can be prevented. In particular, the 
10 inclination angle of the top end face 46 should preferably be 
within a range of 5 to 45 degrees because luminance can be 
improved. This should more preferably be within a range of 7 to 
35 degrees. 

If, as shown in FIG. 2, the top end flat face 46 has such 
15 an inclination angle b at which the face 46 slopes upward to the 
right, i.e. toward the side opposite to the primary light source, 
the top end flat face 46 should preferably have an inclination 
angle b substantially equal to or greater than the inclination 
angle of peak light PLl relative to the elongated prism formed 
20 plane 43, of the light entering into the optical deflector 

element 4, i.e., of the light emitted from the light-emitting 
face 33 of the light guide 3, in order to improve the luminance 
of the light source device. This is because, by thus arranging 
the inclination angle b of each top end flat face 46, the peak 
25 light PLl emitted from the light guide 3 does not substantially 
enter into the optical deflector element 4 through the top end 
flat faces 46 any more but enters into the optical deflector 
element 4 through the first prism face 44* Most of this peak 
light is totally reflected by the second prism face 45 and is 
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emitted, as deflected peak light PL2, in the normal direction of 
the elongated prism formed plane 43. On the other side, if each 
top end flat face 46 has a smaller inclination angle b than the 
inclination angle of the emitted peak light PL1 relative to the 
5 elongated prism formed plane 43 or has an inclination angle b 
which slopes upward to the left, i.e. toward the side of the 
primary light source, as shown in FIG. 3, part of the peak light 
PL1 emitted from the light guide 3 enters into the optical 
deflector element 4 through the top end flat faces 46. This 

10 part of light is refracted here and is emitted, as deflected 
peak light PL3, in a direction greatly shifted from the normal 
direction of the elongated prism formed plane 43. This tends to 
cause lowering of luminance in the normal direction of the 
elongated prism formed plane 43- 

15 Further, in the present invention, the size (hereinafter 

also referred to as "length") S of the top end flat face 46 in 
the cross-section (XZ cross-section) of each elongated prism 41A 
perpendicular to the elongated direction of the elongated prism 
should preferably be within a range of 0.008P to 0.Q88P where P 

20 is the pitch of the elongated prisms (the size in the X 

direction of the bottom face of the elongated prism 41A) , more 
preferably be within a range of 0.017P to 0.053P, and much more 
preferably be within a range of 0.017P to 0.035P. This is 
because lowering of the luminance tends to be greater if the 

25 length of the top end flat face 46 exceeds 0.088P." On the 

contrary, if this length is smaller than 0.008P, molding of a 
fine elongated prism shape tends to be difficult. 

For the optical deflector element 4 of the present 
invention, it is preferable that the inclination angle p of the 
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first prism face 44 is 5 to 20 degrees, the inclination angle a 
of the second prism face 45 is 35 to 40 degrees , and the 
absolute value (lp-c|) of difference between p and a is 15 to 35 
degrees because high luminance can be obtained for a light 
5 source device. The inclination angles p and a of the prism 
faces 44 and 45 mentioned herein are angles of the prism faces 

44 and 45 relative to the normal of the elongated prism formed 
plane 43 at the intersecting portions of the prism faces 44 and 

45 and the top end flat face 46. Thus, in the optical deflector 
10 element 4 in which the inclination angle o of the first prism 

face 44 is small and the sum y of the inclination angles p and a 
(i.e., the angle at which the first prism face 44 and the second 
prism face 45 intersect each other) is about 40 to 60 degrees, 
occurrence of black stripes caused by "deformation" of top ends 

15 of elongated prisms is conspicuous unless top end flat faces 46 
are not formed. Therefore , the present invention is suitable 
for improvement in characteristics of the optical deflector 
element 4 of this kind. If the second prism face 45 consists of 
a curved face as shown in FIG. 2, the inclination angle a means 

20 the angle defined between the normal of the elongated prism 
formed surface 43 and the tangent plane of the curved face at 
the intersecting portion between the curved face and the top end 
flat face 46. The same applies also to the case where the first 
prism face 44 consists of a curved face. In FIG. 2, an angle 

25 defined between the first prism face 44 and the top end flat 
face 46 is indicated by oc while another angle defined between 
the second prism face 45 and the top end flat face 46 is 
indicated by p. 

In the embodiment shown in FIG. 2, the second prism face 45 
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is a convex curve face (in particular, the XZ cross-section 
perpendicular to the Y direction which is the elongated 
direction of the elongated prism 41A forms an arc-like shape) . 
Thus, by forming at least the second prism face 45 as a convex 
5 curve face, the light concentration effect of the optical 

deflector element 4 can be improved more, and luminance of the 
light source device can be improved much more. In this case, a 
ratio (r/P) of the curvature radius (r) of the convex curve face 
to the pitch (P) of the elongated prism 41A should be preferably 

10 within a range of 2 to 50, more preferably within a range of 3 
to 30, and much more preferably within a range of 5 to 12. This 
is because, if r/P is smaller than 2 or greater than 50, a 
sufficient light concentration characteristic cannot be 
exhibited, and the luminance tends to decrease. Also, in the 

15 present invention, the convex curve face constituting the second 
prism face 45 is not limited to the one having a cross-sectional 
arc-like shape defined by r/P as described above but may have a 
cross-section which is not an arc-like shape. In this case, a 
ratio (d/P) of the maximum distance d between a virtual plane 

20 45' and the convex curve face to the pitch (P) of elongated 

prisms should preferably be 0-1 to 5% wherein the virtual plane 
45' connects the top edge and bottom edge of the convex curve 
face forming the second prism face 45. This is because, if d/P 
is smaller than 0.1% or greater than 5%, the light concentration 

25 characteristic tends to deteriorate so that the luminance tends 
to be improved insufficiently. The ratio d/P should be more 
preferably within a range of 0.2 to 3%, and much more preferably 
within a range of 0.2 to 2%. 

In the present invention, not only this kind of convex 
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curve face but also at least the second prism face 45 may be 
constituted by two or more flat faces which have inclination 
angles (to the normal of the elongated prism formed plane 43) 
which are different from each other. The inclination angles of 
5 these flat faces may be set so as to decrease for the respective 
ones closer to the light outgoing surface. Differences between 
inclination angle of the flat face at the position closest to 
the light outgoing surface and other inclination angle of the 
flat face at the position furthest from the light outgoing 
10 surface may be 15 degrees or less. In this manner, it is also 
possible to exhibit strong light-concentration effect, and to 
obtain high luminance of the light source device. The 
differences between inclination angle of the flat face at the 
position closest to the light outgoing surface and other 

s 

15 inclination angle of the flat face at the position furthest from 
the light outgoing surface should be preferably in a range of 
0-5 to 10 degrees and more preferably in a range of 1 to 7 
degrees. By constructing the second prism face 45 in a 
structure as described above, an optical deflector element 

20 having a desired light concentration characteristic can be 
designed with ease, and optical deflector elements having a 
constant optical characteristic can be manufactured stably. 

Also, in the present invention, at least one of the flat 
faces having different inclination angles as described above may 

25 be replaced with a convex curve face and all of the flat faces 
may be replaced with convex curve faces. In this case, the 
shape of the convex curve face may have an xz cross-section 
having an arc-like shape or not-arc-like shape. Further, in 
case of constituting the second prism face by plural convex . 
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curve faces, the shapes of the respective convex curve faces 
should preferably differ from each other. In this case, a 
convex curve face having an arc-like cross-section and a convex 
curve face having a not^arc-like cross-section may be combined 
5 with each other although at least one of the convex curve faces 
should preferably have a not-arc-like cross-section. In case 
where plural convex curve faces each have an arc-like cross- 
section, the curvatures of the convex curve faces may be 
different from each other. The not-arc-like shape as described 

10 above may be part of an elliptic shape, part of a parabolic 
shape, or the like. 

With respect to these convex curve faces, the ratio (r/P) 
of the curvature radius (r) to the pitch (P) of the elongated 
prisms should be preferably within a range of 2 to 50, more 

15 preferably within a range of 3 to 30, and more preferably within 
a range of 5 to 12. 

When the second prism face is constituted by plural flat 
faces or convex curve faces which respectively have different 
inclination angles, the ratio (d/P) of the maximum distance d 

20. between a virtual plane (corresponding to 45' in FIG. 2) and the 
plural flat faces or convex curve faces (actual prism faces) to 
the pitch (P) of elongated prisms should preferably be 0.1 to 5% 
in order to maintain a sufficient light-concentration 
characteristic, like in a previous case, wherein the virtual 

25 plane connects the top edge and bottom edge (valley) of the 

second prism face. This ratio (d/P) should be more preferably 
within a range of 0.2 to 3%, and much more preferably be within 
a range of 0.2 to 2%. 

These flat faces and convex curve faces having different 
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inclination angles are typically designed such that peak angle 
in the emission-light luminance distribution (in the XZ plane) 
when light totally reflected by each of the flat faces and 
convex curve faces is emitted from the light outgoing surface 42 
5 is substantially constant. However, the peak angle need not 
always be constant but the faces can be designed such that all 
peak angles are within a range of 15 degrees or less. All the 
peak angles should be preferably 10 degrees or less, more 
preferably 7 degrees or less, and much more preferably 5 degrees 
10 or less. 

The primary light source 1 is a linear light source 
extending in the Y direction. For example, a fluorescent lamp 
or cold-cathode tube can be used as the primary light source 1. 
In the present invention, the primary light source 1 is not 

15 limited to a linear light source but it is possible to use a 
point light source such as a light emission diode (LED) light 
source, halogen lamp, metal halide lamp, or the like. In 
particular, in case of use in a display device having a 
relatively small screen size in a cellular phone, PDA, or the 

20 like, it is preferable to use a small point light source such as 
a LED. Further, not only a primary light source 1 is placed on 
one side end face of the light guide 3 as shown in FIG. 1 but 
also another primary light source may be placed on the other 
opposite side end face if necessary. 

25 For example, as shown in FIG. 4, if a substantial point 

light source such as an LED light source is positioned at a 
corner or the like of the light guide 3 and used as primary 
light source 1, light which has entered into the light guide 3 
propagates inside the light guide 3 radially about the primary 
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light source 1 as a substantial center in the same plane as the 
light-emitting face 33. Likewise, emitted light from the light- 
emitting face 33 is emitted also radially about the primary 
light source 1. In order that this emitted light emitted 
5 radially is deflected efficiently in a desired direction 
regardless of emitted directions, the elongated prisms 41A 
formed on the light incoming surface 41 of the optical deflector 
element 4 should preferably be arranged in parallel to each 
other substantially like an arc, surrounding the primary light 

10 source 1. By thus arranging the elongated prisms 41A in 
parallel to each other substantially like an arc so as to 
surround the primary light source 1, most of light emitted 
radially from the light-emitting face 33 enters substantially 
vertically into the elongated prisms 41A of the optical 

15 deflector element 4, in the same plane as the light-emitting 
face 33, In this manner, emitted light can be efficiently 
oriented in a particular direction over all areas of the light- 
emitting face 33 of the light guide 3, so that uniformity of 
luminance can be improved. For the substantially arc-like 

20 elongated prisms 41A formed on the optical deflector element 4, 
it is preferable to select the extent expressing how much the 
elongated prisms are like an arc, in accordance with the 
distribution of light propagating through the light guide 3. In 
the same plane as the light-emitting face 33, most of light 

25 emitted radially from the light-emitting face 33 should 

preferably enter substantially vertically into the elongated 
prisms 41A of the optical deflector element 4, Specifically, an 
example will be that the elongated prisms are arranged such that 
the radius of the substantial arc gradually increases like 
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substantially concentric circles about the point light source 1 
such as a LED as the substantial center of the circles. The 
range of the radius of the substantially arc-like shape of each 
elongated prism 41A is determined, depending on a positional 
5 relationship or size between the position of the point primary 
light source 1 in a surface light source device and an effective 
area of the surface light source device corresponding to a 
display area of a liquid crystal display device. 

The light source reflector 2 guides light from the primary 

10 light source 1 to the light guide 3 with little loss. As 

material of the reflector 2, for example, a plastic film having 
a metal-deposited reflection layer on the surface thereof can be 
used. As shown in FIG. 1, the light source reflector 2 is wound 
around from the outer face of an edge part of the light 

15 reflection element 5 to an edge part of an emitting face of the 
light diffusion element 6 through the outer face of the primary 
light source 1. Alternatively, the light source reflector 2 can 
be wound around from the outer face of the edge part of the 
light reflection element 5 to the edge part of the light 

20 outgoing face of the optical deflector element 4 through the 
outer face of the primary light source 1, avoiding the light 
diffusion element 6. Alternatively, the light source reflector 
2 can be wound around from the outer face of the edge part of 
the light reflection element 5 to the edge part of the light 

25 emitting face of the light guide 3 through the outer face of the 
primary light source 1, also avoiding the optical deflector 
element 4, 

A reflection member similar to this kind of light source 
reflector 2 can be attached to a side end face of the light 
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guide 3 other than the side end face 31. As the light 
reflection element 5, for example, a plastic sheet having a 
metal-deposited reflection layer on the surface of the element 
can be used. In the present invention, in place of a reflection 
5 sheet, as the light reflection element 5, a light reflection 
layer or the like formed on the back face 34 of the light guide 
3 by metal deposition or the like can be used. 

The light guide 3 and optical deflector element 4 of the 
present invention can be made of synthetic resins having a high 

10 light transmittance. Examples of this kind of synthetic resin 
are methacrylic resin, acrylic resin, polycarbonate resin, 
polyester resin, and vinyl chloride resin. In particular , the 
methacrylic resin is excellent in heat resistance, physical 
characteristics, and molding-processability and is therefore 

15 most suitable, Methacrylic resin of this kind contains methyl 
methacrylate as a major constituent and should preferably 
contain 80 wt% or more of methyl methacrylate. The surface 
structures of rough surface, elongated prism formed surface or 
the like of the light guide 3 and optical deflector element 4 

20 may be formed by thermally pressing a transparent synthetic- 
resin plate with use of a mold member having a desired surface 
structure . Alternatively, when molding is carried out, shaping 
may be carried out by screen printing, extrusion molding, 
injection molding, or the like. In addition, a structural face 

25 may be formed by use of heat- or light-curable resin. Further, 
a rough surface structure or an elongated lens formed surface 
structure may be formed of active energy curable resin, on the 
surface of a transparent base member such as a transparent film 
or sheet made of polyester resin , acrylic resin, polycarbonate 
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resin, vinyl chloride resin, polymethacrylimide resin f or the 
like. This kind of sheet may be jointed to and integrated with 
another transparent base member by a method of adhesion, fusion 
bond, or the like. As the active energy curable resin, a 
5 multifunctional (meth) acrylic compound, vinyl compound, 
(meth) acrylic esters, allyl compound, metal salt of 
(meth) acrylic acid, or the like may be used. 

Further, in the present invention, the light diffusion 
element 6 can be provided adjacent to the light outgoing surface 
10 42 of the optical deflector element 4, in order to control 
appropriately the viewable range in accordance with purposes 
without lowering the luminance as little as possible, in a light 
source device improved to have higher luminance. By thus 
providing the light diffusion element 6, it is possible to 
15 improve quality while preventing glare and unevenness in 

luminance which are factors causing deterioration in quality. 

The light diffusion element 6 may be formed to be 
integrated with the optical deflector element 4 on the light 
outgoing surface side thereof. Alternatively, the light 
20 diffusion element 6 may be mounted separately on the light 

outgoing surface of the optical deflector element 4. The light 
diffusion element 6 should preferably be provided separately. 
In case of mounting the light diffusion element 6 separately, a 
concave/convex structure should preferably added to a light 
25 incident surface 61 of light diffusion element 6 facing the 

optical deflector element 4 in order to prevent sticking of the 
optical deflector element 4 and the light incident surface 61. 
Similarly, with respect to a light emitting surface 62 of the 
light diffusion element 6, it is necessary to consider sticking 
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to a liquid crystal display element arranged on this surface, 
and a concave /convex structure should preferably be added to the 
light emitting surface 62 of the light diffusion element 6. If 
this concave/convex structure is added only for the purpose of 
5 preventing sticking, the structure should preferably be arranged 
to have an average inclination angle of 0.7 degrees or more. 
The average inclination angle should be more preferably, 1 
degree or more, and much more preferably 1.5 degrees or more. 

In the present invention, it is preferable to use the light 

10 diffusion element 6 having a light diffusion characteristic of 
appropriately diffusing light emitted from the optical deflector 
element 4, in consideration of balance among luminance 
characteristics, visibility, quality, and the like. That is, if 
the light diffusion characteristic of the light diffusion 

15 element 6 is too low, it is difficult to widen sufficiently the 
viewable angle. Consequently, the visibility is lowered and the 
effect of improving quality is not sufficient sometimes. 
Inversely, if the light diffusion characteristic is too high, 
the effect of narrowing the view field by the optical deflector 

20 element 4 is impaired, and the total beam transmittance 

decreases, so that the luminance tends to decrease. Hence, for 
the light diffusion element 6 of the present invention, there is 
used an element in which the full width at half maximum of the 
emission-light distribution when parallel light is let enter is 

25 within a range of 1 to 13 degrees. The full width at half 
maximum of the emission-light distribution of the light 
diffusion element 6 should be preferably within a range of 3 to 
11 degrees, and more preferably within a range of 4 to 8.5 
degrees. In the present invention, the full width at half 
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maximum of the emission-light distribution of the light 
diffusion element 6 indicates an extent expressing how the 
parallel beam which has entered into the light diffusion element 
6 is diffused and spreads, as shown in FIG. 5. It is the angle 
5 (a9h) of the full width of the spreading angle at the half value 
with respect to the peak value in the light intensity 
distribution of emitted light which is transmitted and diffused 
through the light diffusion element 6. 

The light diffusion characteristic as described above can 

10 be provided by mixing a light diffusion agent into the light 

diffusion element 6 or by providing at least one of surfaces of 
the light diffusion element 6 with a convex/concave structure. 
The extent to which the concave /convex structure is formed 
differs between the case of forming this structure on one 

15 surface of the light diffusion element 6 and the case of forming 
this structure on both surfaces thereof. In case of forming the 
concave /convex structure only on one surface of the light 
diffusion element 6, the average inclination angle should be 
preferably within a range of 0.8 to 12 degrees, more preferably 

20 within a range of 3.5 to 7 degrees, and much more preferably 
within a range of 4 to 6,5 degrees. Otherwise, in case of 
forming the concave /convex structure on both surfaces of the 
light diffusion element 6, the average inclination angle of the 
concave/convex structure formed on one surface should be 

25 preferably within a range of 0.8 to 6 degrees, more preferably 
within a range of 2 to 4 degrees, and much more preferably 
within a range of 2.5 to 4 degrees- In this case, in order to 
suppress lowering of the total beam transmittance of the light 
diffusion element 6, the average inclination angle on the side 
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of the light incident surface of the light diffusion element 6 
should be preferably greater than the average inclination angle 
on the side of the light emitting surface thereof. From the 
view point of improving the luminance characteristic and 
5 visibility, the haze value of the light diffusion element 6 

should be preferably within a range of 8 to 82%, more preferably 
within a range of 30 to 70S;, and much more preferably within a 
range of 40 to 65%. 

In the present invention, light emitted from the light 

10 guide 3 is emitted in a particular direction such as a normal 
direction with use of the optical deflector element 4. This 
emitted light can be emitted in a desired direction with use of 
the light diffusion element 6 having an anisotropic diffusion 
characteristic. In this case, the light diffusion element 6 

15 achieves both functions of anisotropic diffusion effect and 
light deflection effect* For example, a structure in which a 
number of elongated lenticular lenses extending in one direction 
are arrayed in parallel to each other or a structure in which a 
number of cylindrical lenses extending by a required dimension 

20 in one direction are provided discretely in parallel to each 
other may be used as the concave/convex structure. In this 
structure, both functions of anisotropic diffusion effect and 
light deflection effect can be added by forming the cross- 
sectional shape of the structure into an asymmetrical shape. 

25 In the present invention, for the purpose of adjusting the 

viewable angle of the light source device and to improve the 
quality, the optical deflector element 4 and/or the light 
diffusion element 6 may contain light diffusion material. As 
light diffusion material of this kind, it is possible to use 
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fine transparent particles having a different refractive index 
from that of basic material forming the optical deflector 
element 4 or light diffusion element 6. For example, the light 
diffusion material may consist of silicone beads , polystyrene, 
5 polymethyl methacrylate, or homopolymer or copolymer of 

fluorinated methacrylate, or the like. For the light diffusion 
material, it is necessary to select properly contents, particle 
diameter, refractive index, and the like in order not to impair 
the effect of narrowing the view field by the optical deflector 

10 element 4 and appropriate diffusion effect of the light 

diffusion element 6. For example, if a difference between the 
refractive index of the light diffusion material and that of the 
basic material forming the optical deflector element 4 or light 
diffusion element 6 is too small, diffusion effect is weak. 

15 Otherwise, if the difference is too great, excessive 

diffusion/refraction effect is caused. Hence, the difference in 
refractive index should be preferably within a range of 0.01" to 
0.1, more preferably within a range of 0*03 to 0.08, and much 
more preferably within a range of 0.03 to 0,05. If the particle 

20 diameter of the diffusion material is too great, diffusion is so 
strong that glare or lowering of luminance is caused. Otherwise, 
if the particle diameter is too small, coloring is caused. 
Therefore, the average particle diameter should be preferably 
within a range of 0.5 to 20 urn, more preferably within a range 

25 of 2 to 15 um, and much more preferably within a range of 2 to 
10 um. 

A liquid crystal display device is constructed by providing 
a liquid crystal display element on the light emitting surface 
(e.g., the light emitting surface 62 of the light diffusion 
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element 6) of a light source device constituted by the primary 
light source 1, light source reflector 2, light guide 3, optical 
deflector element 4, light reflection element 5, and light 
diffusion element 6 as described above. The liquid crystal 
5 display device is observed by an observer through the liquid 
crystal display element from upside in FIG. 1. In the present 
invention, sufficiently collimated light having narrow 
distribution can be let enter into the liquid crystal display 
element from the light source device. Therefore, inversion of 

10 gradation or the like is not caused at the liquid crystal 
display element, and image display with excellently uniform 
brightness and hue can be achieved. In addition, irradiation of 
light concentrated on a desired direction can be attained. 
Accordingly, it is possible to improve use efficiency of the 

15 amount of light emitted from the primary light source with 
respect to illumination in this direction. 

Examples 

Hereinafter, the present invention will be described 
20 specifically with reference to examples and comparative examples. 
In the following examples and comparative examples, measurement 
of respective characteristic values were carried out as follows. 

Measurement of normal luminance and full width at h alf 
ma ximum of light inte n sity of the light source device 
25 A cold-cathode tube was used as a primary light source. An 

inverter of a drive circuit thereof (HIU-742A manufactured by 
HARISON CORP.) was applied with DC 12 V to lighten the cold- 
cathode tube at a high frequency. Normal luminance was obtained 
by dividing the surface of the light source device or light 
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guide into 3 rows * 5 columns of 20 mm squares to obtain 15 
square areas f and by averaging 15 luminance values in the normal 
direction of the respective square areas. With respect to full 
width at half maximum of light intensity of the light guide, a 
5 black paper sheet having a pin hole of 4 mm * was fixed to be 
positioned at the center of the light guide surface. The 
distance was adjusted such that a measurement circle of a 
luminance meter was 8 to 9 mm- Further adjustment was made such 
that the rotation shaft of goniometer rotated about the pin hole 

10 as a center in directions vertical and parallel to the 

lengthwise direction of the cold cathode tube. While the 
rotation shaft was rotated from +80° to -80° at interval pitch 
of 1° in each of the directions, luminous intensity distribution 
of the emitted light was measured by the luminance meter. A 

15 peak angle and full width at half maximum of luminous intensity 
distribution (a spreading angle of distribution of a value of 
1/2 or more of a peak value) were obtained. For full width at 
half maximum of luminance of the light source device, the 
viewable angle of the luminance meter was set to 0.1 degree. 

20 Adjustment was made such that the rotation shaft of goniometer 
rotated with the center of the light emitting surface of the 
light source device taken as a measurement position. While the 
rotation shaft was rotated from +80° to -80° at interval pitch 
of 1° in each direction, luminance distribution of the emitted 

25 light was measured by the liSriihahce meter, and peak luminance 
and a peak angle were obtained. For the peak angle, the normal 
direction of the light source device was set to 0°, and the side 
of the primary light source was denoted as negative while the 
opposite side was denoted as positive. 
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[Comparative Example 1] 

Injection molding was carried out with use of acrylic resin 
(commercial name: ACRYPET VH5#000 manufactured by MITSUBISHI 
RAYON CO., LTD,)/ to prepare a light guide which had one mat- 
5 finished face having an average inclination angle of 1.1° and 
another face as a mirror face. The light guide had a wedge-like 
and plate-like shape which had a size of 216 mm * 290 mm and 
thickness of 2.0 to 0.7 mm. An elongated prism formed layer was 
formed on the mirror face of the light guide by acrylic- 

10 ultraviolet curable resin such that elongated prisms was formed 
in parallel to the 216 mm long edge (the shorter edge) of the 
light guide. In the elongated prism formed layer , elongated 
prisms were arranged continuously in parallel to each other at 
pitch of 50 um wherein the elongated prisms had a prism apex 

15 angle of 130°. A cold-cathode tube was provided along the 

longer edge of the light guide while being covered with a light 
source reflector (a silver reflection film manufactured by REIKO 
CO., LTD.), so as to face the side edge face (e.g., the end face 
of the 2.0 mm thick side) corresponding to the 290 mm long edge 

20 (longer edge) of the light guide. Further, to the other side 
end face, a light diffusive reflection film (commercial name: 
E60 manufactured by TORAY INDUSTRIES INC.) was stuck, and a 
reflection sheet was provided on the face (back face) where the 
elongated prisms were arranged. This structure was assembled 

25 into a frame. With respect to this light guide, the maximum 
peak of luminous intensity distribution of emitted light in a 
plane vertical to both the light incident face and the light- 
emitting face was 70 degrees relative to the normal direction of 
the light emitting face, and the full width at half maximum was 
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22.5 degrees. 

On the other side, a prism sheet having elongated prisms 
arranged continuously in parallel to each other at pitch of 56.5 
\m was prepared on one surface of a polyester film having 
5 thickness of 188 tim with use of acrylic-ultraviolet curable 
resin having a refractive index of 1.5064. The cross-sectional 
shape of an elongated prism was defined by two straight lines 
connecting three points, i.e., point 1 (-11.500, 65.209), point 
2 (0.000, 0.000), and point 4 (15.443, 12.000) in this order, 

10 expressed in the (x, z) coordinate system, and by a convex curve 
connecting the point 4 and another point 5 (45.000, 65.209) and 
having a radius of 527.817 urn where the apex of the prism was 
set to the point of origin of the coordinate system and the 
pitch P of the elongated prisms was 1. 

15 A prism sheet thus obtained was set on the light guide such 

that the face where the elongated prisms were formed faced the 
light emitting face (the mat-finished face) of the light guide, 
the ridge lines of the prisms were parallel to the light 
incident face of the light guide, and the first prism face (the 

20 prism face corresponding to a line connecting the points 1 and 2 
of the cross-sectional shape described above) is situated in the 
light source side. Thus, a light source device was attained. 

This light source device was evaluated as follows. That is, 
distribution of emitted light in a plane vertical to both of the 

25 light incident face and the light emitting face was obtained- A 
luminance ratio of peak light where Comparative Example 7 
described later is taken as a reference and an angle of the peak 
light are shown in Table 2. Light was emitted from the light 
source device, and appearance of the light emitting surface 
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thereof was observed with eyes. Presence or absence of black 
stripes and Moire pattern is also shown in Table 2, 
[Examples 1 to 18 and Comparative Examples 2 to 3] 

Prism sheets were prepared in the same manner as described 
5 in Comparative Example 1 except that the cross-sectional shape 
of each elongated prism was arranged as indicated in Table 1 
(the cross-sectional shape was defined by connecting points 1 to 
5 in this order) . Each of prism sheets obtained was set on the 
same light guide as that in Comparative Example 1 in the same 

10 manner as in Comparative Example 1. Thus, light source devices 
were attained. In Table 1, the inclination angle of the top end 
flat face of an elongated prism is expressed as being negative 
if the top end flat face is inclined upward to the right (i.e. 
toward the side opposite to the primary light source) or as 

15 being positive if the top end flat face is inclined upward to 
the left (i.e. toward the side of the primary light source) . 
This is also in Tables 3 and 5) . The light source devices were 
evaluated in the same manner as in Comparative Example 1. 
Results of the evaluation are shown in Table 2. 



20 
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[Table 2] 





Luminance 
Ratio of 
Peak Ugnt 


Angle C ) 
of Peak 
Ugnt 


Appearance 


ConvEx. 1 


1.75 


-1 


Black Stripe 


Example 1 


1.75 


-2 


Good 


Example 2 


1.78 


-2 


Good 


Example 3 


1.77 


-2 


Good 


Example 4 


1.76 


-2 


Good 


Com.Ex. 2 


1.76 


-2 


Moire Pattern 


Example 5 


1.76 


-2 


Good 


Example 6 


1.72 


-2 


Good 


Example 7 


1.72 


-2 


Good 


Example 8 


1.71 


-2 


Good 


Example 9 


1.74 


-2 


Good 


Example 1 0 


1.77 


-2 


Good 


Example 1 1 


1,76 


-2 


Good 


Example 1 2 


1.75 


-2 


Good 


Com, Ex, 3 


1.74 


-2 


Moire Pattern 


Example 1 3 


1.72 


-2 


Good 


Example 1 4 


1.71 


-2 


Good 


Example 1 5 


1.69 


-2 


Good 


Example 1 6 


1.67 


-2 


Good 


Example 1 7 


1.75 


-1 


Good 


Example 1 8 


1.78 


-2 


Good 
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[Comparative Example 4] 

A prism sheet was prepared in the same manner as described 
in Comparative Example 1 except that the cross-sectional shape 
of each elongated prism was defined by a straight line 
5 connecting a point 1 (-19.752, 54.269) and a point 2 (0.000, 
0.000) and a convex curve connecting the point 2 and a point 4 
(36.748, 54.269) and having a radius of 468.915 Mm. The prism 
sheet thus attained was set on the same light guide as that in 
Comparative Example 1 in the same manner as in Comparative 

10 Example 1. Thus, a light source device was attained. The light 
source device was evaluated in the same manner as in Comparative 
Example 1. Results of the evaluation are shown in Table 4. 
[Examples 19 to 29 and Comparative Example 5] 

Prism sheets were prepared in the same manner as described 

15 in Comparative Example 4 except that the cross-sectional shape 
of each elongated prism was arranged as shown in Table 3 (the 
cross-sectional shape was defined by connecting points 1 to 4 in 
this order) . Each of prism sheets obtained was set on the same 
light guide as that in Comparative Example 1 in the same manner 

20 as in Comparative Example 1. Thus, light source devices were 
attained. The light source devices were evaluated in the same 
manner as in Comparative Example 1, Results of the evaluation 
are shown in Table 4. 
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[Comparative Example 6] 

A prism sheet was prepared in the same manner as described 
in Comparative Example 1 except that the cross-sectional shape 
of each elongated prism was defined by a straight line 
5 connecting a point 1 (-14.178, 61.410) and a point 2 (0.000, 
0.000) and a convex curve connecting the point 2 and a point 4 

(42.322, 61.410) and having a radius of 504.324 juju. The prism 
sheet thus attained was set on the same light guide as that in 
Comparative Example 1 in the same manner as in Comparative 

10 Example 1. Thus, a light source device was attained. The light 
source device was evaluated in the same manner as in Comparative 
Example 1. Results of the evaluation are shown in Table 4. 
[Examples 30 to 32] 

Prism sheets were prepared in the same manner as described 

15 in Comparative Example 6 except that the cross-sectional shape 
of each elongated prism was arranged as shown in Table 5 (the 
cross-sectional shape was defined by connecting points 1 to 4 in 
this order) . Each of prism sheets obtained was set on the same 
light guide as that in Comparative Example 1 in the same manner 

20 as in Comparative Example 1. Thus, light source devices were 
attained. The light source devices were evaluated in the same 
manner as in Comparative Example 1. Results of the evaluation 
are shown in Table 6. 
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[Comparative Example 7] 

A light source device was attained in the same manner as 
described in Comparative Example 1 except that each elongated 
prism of the prism sheet had two flat prism faces so as to have 
5 the cross-sectional shape of an isosceles triangle with an apex 
angle of 64.5 degrees (p = a = 32.7 degrees. Luminance 
distribution of the emitted light in a plane perpendicular to 
both the light incident face and light emitting face of the 
light guide was measured. Peak luminance value obtained was set 
10 to 1.00 and an angle of peak light was 0 degree. 

Industrial Applicability 

Since the optical deflector element according to the 
present invention has elongated prisms each being provided with 
15 a top end flat face having an inclination angle within specific 
range , a light source device of high quality free from 
occurrence of black stripes or Moire pattern can be provided 
without lowering luminance. 



